A novel Erm monomethyltransferase in antibiotic-resistant isolates of Mannheimia haemolytica and Pasteurella multocida.
Mannheimia haemolytica and Pasteurella multocida are aetiological agents commonly associated with respiratory tract infections in cattle. Recent isolates of these pathogens have been shown to be resistant to macrolides and other ribosome-targeting antibiotics. Direct analysis of the 23S rRNAs by mass spectrometry revealed that nucleotide A2058 is monomethylated, consistent with a Type I erm phenotype conferring macrolide-lincosamide resistance. The erm resistance determinant was identified by full genome sequencing of isolates. The sequence of this resistance determinant, now termed erm(42), has diverged greatly from all previously characterized erm genes, explaining why it has remained undetected in PCR screening surveys. The sequence of erm(42) is, however, completely conserved in six independent M. haemolytica and P. multocida isolates, suggesting relatively recent gene transfer between these species. Furthermore, the composition of neighbouring chromosomal sequences indicates that erm(42) was acquired from other members of the Pasteurellaceae. Expression of recombinant erm(42) in Escherichia coli demonstrated that the enzyme retains its properties as a monomethyltransferase without any dimethyltransferase activity. Erm(42) is a novel addition to the Erm family: it is phylogenetically distant from the other Erm family members and it is unique in being a bona fide monomethyltransferase that is disseminated between bacterial pathogens.